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Operational Amplifier (1) 



G The term 'operational amplifier' describes an important amplifier circuit tinat 
can form tine basis of audio and video amplifiers, filters, buffers, line drivers, 
instrumentation amplifiers, comparators, oscillators, and many otiner 
analogue circuits. 



□ The operational amplifier is comnnonly referred to as an op-amp. 



G Altinough tine op-amp circuit can be designed from discrete components, it 
is almost always used in integrated circuit (IC) form. 
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Operational Amplifier (2) 



The op-amp has two inputs, one is called the inverting input (often iai3eied -) 
and the other is called the non-inverting input (often labeled +). 






The output voltage is simply the difference 
in voltage betv\/een the inverting and non- 
inverting inputs, multiplied by the gain. 
Thus, the op-amp is a differential amplifier. 
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Ideal Operational Amplifier 

When analyzing feedback circuits, it is convenient to assume that the 
annplifier has certain ideal 



□ Infinite open-loop gain, 

□ Infinite bandwidth, 

□ Infinite input innpedances (resulting in zero input currents), 

□ Zero offset voltage, 

□ Infinite slew rate (slew rate represents the nnaxinnunn rate of change 
of a signal at any point in a circuit), 

□ Zero output impedance, and 

□ Zero noise. 
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Transfer Curve for an Op-Amp 



Output voltage is limited to a minimum and maximum value close to the power 
supply voltages. 

Saturation occurs when the output of the amplifier reaches this value. 



^^ Vs 
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Op-Amp Saturation (1) 




Q : l4/hy do we care if an amplifier 
saturates? Does it cause any 
problems, or otherwise result in 
performance degradation?? 



A: Absolutely! If an amplifier 
saturates— even momentarily— the 
unavoidable result will be a 
distorted output signal. 
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Op-Amp Saturation (2) 



^Sn\ 
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